Abstract Purpose: To study changes in the expressions of E-selectin, adiponectin (APN) and serum ferritin in patients with diabetes retinopathy (DN) and their correlations with DN.
INTRODUCTION
Diabetic retinopathy (DR) is a common microvascular complication of type 2 diabetes mellitus (T2DM), and a major cause of blindness in diabetic patients [1] . It imposes severe threat to the health and safety of life of patients. Retinopathy in diabetes is caused by microvascular changes in the retina, which affect retinal function. The mechanism of DR onset is still unclear. However, it is generally believed that it is related to the microvascular system injury of retina, generation of extracellular matrix vessels, proliferation of vascular cells, changes in the coagulation fiber system, and inflammatory reactions.
-----------------------------------------------------------------------------------------------------------------------------------------------------
Serum ferritin (SF) plays an important role in activating stress reactions and inflammatory reactions. It is the most abundant protein in the body, the main storage form of iron, and a marker of iron storage, which participates in multiple physiological and pathological processes. It is a sensitive marker of iron metabolism in clinics. In recent years, studies have shown that iron metabolism in vivo (iron overload caused by excessive iron) is closely linked to abnormal lipid metabolism and atherosclerosis [2] . Abnormal SF metabolism may be implicated in the etiology of type 2 diabetes.
A fat factor secreted by adipose tissue, APN improves insulin resistance, resists atherosclerosis, and negatively regulates immune reactions. It may block development of microvascular lesions in diabetes, especially DR. Adhesion molecule, a glycoprotein which participates in regulating interaction between cells, and between cell and ECM, is expressed in cell surface in connection with a specific receptor. E-selectin, also called CD62 E, is a member of adhesion molecular selectin family. It is expressed in activated vascular endothelial cell surface and mediates interaction between leukocyte only in vascular endothelial cells, thus playing an important role in the process of cell injury, vascular occlusion and new vessel generation. It is highly expressed after stimulation of vascular endothelial cells, and it enters the blood, forming E-selectin. It can be a specific marker of endothelial injury in clinics [3] .
Adiponectin, E-selectin, and serum ferritin of patients with DR, and their correlations were investigated in this study.
METHODS

General data
Diabetic patients (180) 
Diagnostic criteria
Diagnostic criteria were in accordance with relevant criteria of type 2 diabetes in Internal Medicine. Patients with fasting blood sugar (FBS) ≥ 7.0 mmol/L, or PBG ≥11.1mmol/L were deemed diabetic. The diagnostic criteria for DR were consistent with the standards set by the Fundus Diseases Cooperative Group in 1984.
Methods
The sex, age and disease history of the patients were recorded. Venous blood (6 ml) samples were taken in plain bottles after 8 h fast, and centrifuged at 3000 rpm for 10 min. Table 1 shows that there were no significant differences between patients in the three groups with respect to sex and age (p > 0.05). However, there were significant differences in NDR, NPDR and PDR in disease history (p < 0.05). Disease history in NDR group, NPDR group and PDR group increased gradually. 
RESULTS
General clinical data
Biochemical indices
Patients in NDR, NPDR and PDR groups had no significant differences amongst them with respect to TC, TG, HbA1C, HDL-C, LDL-C, FINS and FPG (p > 0.05). However, there were significant differences amongst patients in the three groups with respect to Scr, Ccr, E-selectin, APN and SF p < 0.05). There were gradual increases in the levels of E-selectin, APN and SF in the order NDR group ˂ NPDR group ˂ PDR group, i.e. PDR group was significantly higher than NPDR group, which was significantly higher than NDR group (p < 0.05) ( Table 2) . 
Single factor correlation of E-selectin, APN and SF with other indices
There was a positive correlation between SF and levels of TC, while LDL-C was negatively correlated with HDL-C; APN had positive correlation with Scr, but was negatively correlated with TC, LDL-C, FINS and Ccr. Eselectin was positively correlated with HbA1C. These results are shown in Table 3 .
DISCUSSION
Iron is an essential microelement for humans. It is needed for maintaining normal physiological functions, and it also influences normal circulation of endocrine system [6] . Serum ferritin (SF) is the major storage form of iron in the human body. Studies have shown that abnormal iron metabolism is closely linked to increased blood glucose, and that iron over-load influences insulin function [7] . Indeed, abnormal iron metabolism may be deleterious to endocrine function of insulin cells, thus causing T2DM [8] . Diabetic retinopathy (DR) is one of the chronic complications of diabetes. It is caused by microvascular lesions, and results in irreversible visual impairment. Effective control of FBS does not retard the progression of DR.
Increased SF level can influence glucose metabolism, blood viscosity, and oxidative stress. Therefore, it may be closely related to the incidence of DR. Studies have reported higher SF levels in DR patients than in NDR patients [9] . In the course of the disease, serum protein concentration increases, which indicates that serum SF is correlated with DR.
When blood glucose is elevated, it can activate oxidative stress reactions and stimulate retinal chromocytes to secrete activation oxidants. Excessive oxidants injure microvessels in retina and accelerate apoptosis, leading to retinal lesions [10] [11] [12] . The levels of inflammatory factors increase with progression of the disease, and cause further retinal lesions. Therefore, the longer the course of diabetes, the more severe the retinal lesion becomes [13, 14] . This is in accordance with results of obtained in the present study. Previous studies have shown an association between DR and APN [15, 16] .
In this study, serum APN was highest in the PDR group. This trend is consistent with existing literature. Several derangements due to macrovascular complications of diabetes, such as disorders of glucose metabolism and insulin resistance are correlated with APN. It has been reported that APN can stimulate vascular hyperplasia, thereby accelerating development of retinal lesions [17] . The mechanism underlying the observed increase in APN in DR patients is not very clear. However, it might be due to either an increase in the synthesis of APN, or decrease in its degradation. The protein APN is closely linked with diabetic atherosclerosis, which it inhibits by inhibiting production of atherosclerotic factors. A study of diabetic patients high APN levels in the high-SCr group [18] . Serum APN level has positive correlations with SCr. In this study, with disease progression, there were gradual decreases in degradation of Ccr in the order NDR group ˃ NPDR group ˃ PDR. This trend shows that the increased APN level may be caused by decreased rate of its degradation.
Adhesion molecule, which participates in regulating interactions between cells, and between cells and ECM, is expressed on the cell surface and is linked with a specific receptor, which implies that it plays a biological role. The occurrence of adhesion in DR has increasingly attracted research attention. High blood glucose causes disordered intracellular metabolism and changes in hemodynamics. In addition, it injures endothelial cells, increases E-selectin expression, and induces adhesion of leucocyte, thus producing inflammatory reactions.
Studies have demonstrated that high blood glucose increases the expression of E-selectin, and that sE-selectin has significant correlation with blood glucose [19, 20] . Leucocytes induced by E-selectin and adhesion processes in vascular endothelial cells play an important role in three stages i.e. capillary endothelial injury, capillary occlusion and new vessel generation. High blood glucose and glycosylated hemoglobin in blood can directly act on vascular endothelial cells, and activate the expression of E-selectin, which then adheres to vascular endothelial cells. At the same time, endothelial tissue injury also promotes the expression of E-selectin. Endothelial cell injury causes leucocyte infiltration into retinal tissue, thus leading to disorder in microvascular circulation and injury of retinal surrounding tissue, which ultimately causes irreversible lesions on retinal surrounding microvessels. Diabetic retinopathy is induced by an interplay of several factors, but the exact mechanisms responsible for its incidence requires further studies.
Limitations of the study
Few participants were included in this study and all of them are from one center. Whether the conclusion in this research can be generalized to other places is still uncertain.
CONCLUSION
E-selectin, APN and SF levels of patients with DN increase with aggravation of the disease. Reduction in the levels of these parameters may have a positive effect on the improvement in the health status of DN patients.
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